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MICROBIAL CONVERSION OF MILBEMYCINS: 29-HYDROXYLATION OF MILBEMYCINS BY GENUS
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In previous papers, wereported that milbemycins were converted into 30-hydroxy, 13/Miydroxy, and 13/?,29-dihydroxy derivatives by using Amycolata autotrophica subsp. amethystina ATCC 35204, Cunninghamella echinulata ATCC9244, and Streptomyces cavourensis SANK67386, respectively.4~6) As part of our continuing screening effort for microbial conversion of milbemycins, we observed that Syncephalastrum racemosum and Syncephalastrum nigricans had conversion abilities to milbemycin A4 (la). The present paper describes the isolation and identification of converted products of milbemycin A4 (la), A3 (2a), D (3a) and 5-ketomilbemycin A4 5-oxime (4a) by S. racemosum (Fig. 1) After the cultivation for 2 days, milbemycin A4
(5% (w/v) in 1,4-dioxane) was added to a final concentration of 500/xg/ml and cultivation was additionally continued for 7 days. Then the culture broth was filtered and the filtrate was extracted with three 300-ml portions of EtOAc. EtOAcextract was dried over anhydrous sodium sulfate and evaporated. The mycelium was extracted with 80% MeOH.MeOH was then removed from the extract by evaporation and resulting aqueous solution was extracted and evaporated in a similar manner as the filtrate. These extracts were combined and evaporated in vacuo. The residue was subjected to silica gel chromatography (20~90% EtOAc in «-hexane as an eluent) and three products were isolated and characterized as 29-hydroxymilbemycin A4 (lb), 13/?-hydroxymilbemycin A4 (lc) and 30-hydroxymilbemycin A4 (Id). These hydroxylated products were identical to the authentic compounds on the basis of the comparison of NMR and mass spectrum.4'5 '7) According to the patent procedures,7) which was not easily accessible (multi steps and low 397, 370, 336, 292, 279, 240, 211, 195, 181, 167, 149; HREI-MS calcd for C32H45NO8: 571.3145, found:
MAY 1992 Other cultures which were found to convert milbemycin A4 (la) to 29-hydroxymilbemycin A4 (lb) and their conversion efficiency are given in Table  3 . When milbemycin A4 (la) was hydroxylated to 13/?,29-dihydroxymilbemycin A4 by Streptomyces cavourensis SANK67386 (unpublished data), trace amounts of 29-hydroxymilbemycin A4 (lb) was found in the fermentation mixtures by HPLC detection. In the current study, Syncephalastrum spp. afforded 29-hydroxymilbemycin A4 (lb) as a major product from milbemycin A4 (la). In the previous report, only Syncephalastrum spp. could convert ML-236B,9) a competitive inhibitor of 3-hydroxy-3-methylglutaryl-CoA reductase, predominantly to 6a-hydroxy-ML-236B while a number of organisms hydroxylated at 6/?-position.10'1 1) It is of interest to note that the difference of stereoselectivity in the hydroxylation of ML-236B between Syncephalastrum spp. and other microorganismswas one of site selectivity in the hydroxylation of milbemycins. The characterization of the oxygenase in Syncephalastrum spp. is nowunder investigation. It was also found that Rhizopus circinans, which similar to Syncephalastrum belongs to the Mucorales, possessed 29-hydroxylation activity of milbemycin A4 (la) but with lower activity.
In conclusion, the microbial conversion of milbemycins by Syncephalastrum spp. to effect the preferential hydroxylation at the 29-position was apparently indicated.
